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A Document Generation System and User Interface for Producing a User Desired Document 

Cross-reference to Related Applications 
5 The present application is a non-provisional application of provisional application 

having serial numbier 60/430,220 filed by Walt Singleton et al. on December 2, 2002. 

Field of the Invention 

The present invention generally relates to computer information systems. More 
10 particularly, the present invention relates to a computer information system having a 
docimient generation system and user interface for producing a user-desired document. 

Background Of The Invention 
A computer information system, such as a healthcare information system, adapted to 
15 support a business enterprise, such as a hospital, typically provides a way for a user to 
organize and download information from the system in the form of a report. Typically, users 
generate reports for the enterprise using a custom report editor. Improvements to the custom 
report editor are generally proprietary and require the creation and maintenance of custom 
software for editing the layout of the reports to be produced by the system. Custom software 
20 may contain limitations to control the report's layout and aesthetics. Users also require 
additional training to understand and work with the custom report editor. 

In view of the foregoing, it would be desirable to have a computer information system 
that provides reports, without a custom report editor, custom upgrade software, and additional 
user training. Accordingly, there is a need for a document generation system and user 
25 interface for producing a user desired document that overcomes these and other disadvantages 
of the prior systems. 

Summary of the Invention 
According to one aspect of the present invention, a document generation system 
30 produces a document from information derived from an information repository. The 
document generation system includes a source of code, a source of document generation 
control information, and a document processor. The source of code represents a document 
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template including data fields containing placeholder items to be replaced by desired data 
items, and a repetition identifier indicating that one of the data fields is to be replicated to 
provide a group of data fields to be replaced by the desired data items. The source of 
document generation control information supports insertion of the desired data items derived 
5 firom the information repository in the data fields. The document processor applies the 
control information in replacing template document data field placeholder items with desired 
data items to produce a generated document. 

This and other aspects of the present invention are fiirther described with reference to 
the following detailed description and the accompanying figures, wherein the same reference 
1 0 numbers are assigned to the same features or elements illustrated in different figures. 

Brief Description of The Drawings 
FIG. 1 illustrates a block diagram of a computer information system having a 
document generation system, in accordance with a preferred embodiment of the present 
1 5 invention. 

FIG. 2 illustrates a Rich Text Format (RTF) compatible template file for use with the 
document generation system, as shown in FIG. 1, in accordance with a preferred embodiment 
of the present invention. 

FIG. 3 illustrates a word processor document adapted to display the RTF compatible 
20 template file, as shown in FIG. 2, in accordance with a preferred embodiment of the present 
invention. 

FIG. 4 illustrates a data source map associating identification field names fi*om the 
RTF compatible template file, as shown in FIG. 2, with an identification of a location (e.g., 
XPATH) in an information repository (e.g., Extensible Markup Language (XML) compatible 
25 document), as shown in FIG. 1, in accordance with a preferred embodiment of the present 
invention. 

FIG. 5 illustrates an Extensible Stylesheet Language (XSL) compatible template file, 
derived from the RTF compatible template file, as shown in FIG. 2, in accordance with a 
preferred embodiment of the present invention. 
30 FIG. 6 illustrates desired data items, represented as an XML compatible template file 

and contained in an information repository, as shown in FIG. 1, for producing a single 
generated document, in accordance with a preferred embodiment of the present invention. 
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FIG. 7 illustrates a RTF compatible output file, produced by applying the XML 
compatible template file, as shown in FIG. 6, to the XSL compatible template file, as shown 
in FIG, 5, in accordance with a preferred embodiment of the present invention. 

FIG. 8 illustrates a word processor document adapted to display the RTF compatible 
5 output file, as shown in FIG. 7, in accordance with a preferred embodiment of the present 
invention. 

Detailed Description Of The Preferred Embodiments 
FIG. 1 illustrates a block diagram of a computer information system, such as a hospital 

10 information system, having a docvmient generation system 100, in accordance with a preferred 
embodiment of the present invention. The docxmient generation system 100 generally 
includes an information repository 101, a docmnent processor 102, and a graphical user 
interface 103. The information repository 101, representing a memory device for storing 
information, further includes a source of code 105 representing a document template 200 

15 (shown in FIG. 2) and a source of document-generation control information 106. The 
graphical user interface 103 further includes an image generator 107, representing a data 
output device, which further includes a user selection element 108 and an examination 
element 109, each representing data input devices. 

Generally, the processor 102 is electrically coupled to and adapted to receive 

20 information fi^om each of the source of code 105 representing a document template 200 and 
the source of document-generation control information 1 06. The processor 1 02 is electrically 
coupled to the image generator 107, which is adapted to produce an image of the document 
and adapted to produce an image of the user input elements 108 and 109. The processor 102 
is adapted to generate a document 110, preferably as represented by the image generator 107. 

25 More particularly, the document generation system 100 produces a docxmient 110 

fi-om information derived fi'om the information repository 101. The source of code 105, 
representing a document template 200, includes data fields 201-206 (shown in FIG. 2) 
containing placeholder items 207-208 (shown in FIG. 2) to be replaced by desired data items 
401-406 (shown in FIG. 4), and includes a repetition identifier 209-211 (shown in FIG. 2) 

30 indicating that one of the data fields 201-206 is to be replicated to provide a group of data 
fields 201-206 to be replaced by multiple desired data items 401-406. The source of 
document generation control information 106 supports insertion of the desired data items 
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401-406 derived from the information repository 101 in the data fields. The docimient 
processor 102 applies the control information to replace template-docxunent data field 
placeholder items 207-208 with desired data items 401-406 to produce the docxmient 110. 

From a user interface perspective, the graphical user interface system 103 supports 
5 generation of the document 110. The image generator 107, such as a display, generates one 
or more image windows (not shown), such as represented by browser pages, including the 
user selection element 108 and the examination element 109, such as dialog boxes selectable 
with a mouse or other data input device. The user selection element 108 enables user 
selection of a document template. The document template 200 includes data fields 201-206 

10 containing placeholder items 207-208 to be replaced by desired data items 401-406, and 
includes a repetition identifier 209-211 indicating one of the data fields 201-206 is to be 
replicated to provide a group of data fields to be replaced by multiple desired data items 401- 
406. The examination element 109 initiates examination of the document template 200 to 
identify an individual data field 201-206 and inserts a desired data item 401-406 derived from 

15 an information repository 101 having the data field to produce the document 110. 

From a process perspective, a method for producing a document from information 
derived from an information repository 101 includes the step of examining code 105 
representing a document template 200 and the step of applying control information 106. 
Preferably, the processor 102 performs the steps. In the step of examining code 105 

20 representing a document template 200, the document template 200 includes data fields 201- 
206 containing placeholder items 207-208 to be replaced by desired data items 401-406, and 
includes a repetition identifier 209-211 indicating one of the data fields 401-406 is to be 
replicated to provide a group of data fields to be replaced by multiple desired data items 401- 
406. In the step of applying control information, the step supports insertion of the desired 

25 data items 401-406 derived from the information repository 101 having the data fields to 
replace template-document data field placeholder items 207-208 with desired data items 401- 
406 to produce the document 1 1 0. 

In practice, the document generation system 1 00 facilitates the creation of enterprise- 
based report templates using a standard word processing application such as Microsoft Word 

30 ®. At runtime, Extensible Markup Language (XML) data 600 (shown in FIG. 6) from an 
application is merged with the report template 200 that is created in Word to produce a 
completed report. FIG. 6 illustrates desired data items 401-406 comprising an XML 



2002P19675US01 

5 

compatible template file 600 (contained in the information repository 100 shown in FIG. 1) 
for producing the document 110, in accordance with a preferred embodiment of the present 
invention. 

Preferably, the document generation system ICQ supports repeating groups of 
5 information 209-21 1 (i.e. multiple line items in an invoice). The document generation system 
100 advantageously eliminates the need for a proprietary report writer system. The document 
generation system 100 supports sophisticated organization specific report creation at a total 
lower cost. The lower cost includes savings in user training, since users trained in a standard 
word processing package such as Microsoft Word automatically have the knowledge 
10 necessary to work with the preferred report templates 200. Further, the use of a word 
processing package, as opposed to a report editor, typically has the advantage of being able to 
produce more aesthetically pleasing reports. 

Report templates 200 are created and edited in Microsoft Word. When completed, a 
report template 200 is saved in a rich text format (RTF) file, as shown in FIG. 2. The RTF 
15 file is provided as input to a program that converts the RTF, shown in FIG. 2, into an 
Extensible Stylesheet Language (XSL) file, as shown in FIG. 5. The following three rules are 
used during the conversion process. 

1 . Where MERGE FIELDS 207-21 1 , as shown in FIG. 2, are found, they are replaced 
with an XSL 'value-of select' statement, as shown in FIG. 5. An XPath for that merge field is 

20 located in the data source 106, as shown in FIG. 4, and then placed as the source of the select. 

The XPath is the result of an effort to provide a common syntax and semantics for 
functionality shared between XSL Transformations (XSLT) and XPointer (Xpointer). The 
primary purpose of XPath is to address parts of an XML document. In support of this primary 
purpose, it also provides basic facilities for manipulation of strings, numbers, and booleans. 

25 XPath uses a compact, non-XML syntax to facilitate use of XPath within URLs and XML 
attribute values. XPath operates on the abstract, logical structure of an XML document, rather 
than its surface syntax. XPath gets its name from its use of a path notation as in URLs for 
navigating through the hierarchical structure of an XML document. 

2. Where BOOKMARKS are found, it is verified that the bookmark is an object 
30 bookmark that designates each column of a single row of a table. An XSL *for-each select' 

statement applies to each RTF code that relates to each bookmark. The XPath for that 
bookmark is located in the data source 106 and then placed as the source of the select. 
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3. Other RTF codes not handled by the above two (2) rules are passed through 
without translation. 

At runtime, data is provided in XML format, as shown in FIG. 6. This XML data 401 - 
406, as well as the template (now in XSL format), can be provided to any industry standard 
5 XML parser (i.e., any parser that can handle XSL transformations) to produce an RTF output 
file 700, as shown in FIG. 7, with the merged data incorporated therein. An output device, 
such as a printer, (not shown) produces the completed report, represented as the document 
110, responsive to receiving the RTF output file 700. Refer to FIG. 7 illustrating the RTF 
compatible output file 700, produced by applying the XML compatible data file 600, as 

10 shown in FIG. 6, to the XSL compatible template file 500, as shown in FIG. 5, in accordance 
with a preferred embodiment of the present invention. Further, refer to FIG. 8 illustrating a 
word processor document 800 adapted to display the RTF compatible output file 700, as 
shown in FIG. 7, in accordance with a preferred embodiment of the present invention. 

Preferably, the control information 106 contains one or more of the following three 

15 identifications. An identification of data fields 201-206 in the template document 200 
available to be replaced by desired data items 401-406. An identification of a location in the 
information repository of a desired data item 401-406 associated with an individual data field 
201-206. An identification of a location in the information repository 101 of a first data item 
401-406 for insertion in an individual data field 201-206 of a group of data fields 201-206 

20 and data items 401-406 sequentially linked to the first data item 401-406 are inserted in 
remaining data fields of the group of data fields 201-206. Preferably, the location identifier 
of the first data item 401-406 includes an Extensible Markup Language (XML) compatible 
XPath value. 

Preferably, the repetition identifier 209-211 fixrther includes a Rich Text Format 
25 (RTF) compatible Bookmark. The code 105, representing a document template 200, is Rich 
Text Format (RTF) compatible. The document processor 1 02 processes template document 
data, excluding the desired data items 401-406 inserted in the placeholder items 207-208, by 
incorporating the template document data in the document 110 and the document 110 is 
compatible with Extensible Stylesheet Language (XSL) (shown in FIG. 5). The document 
30 110 includes one or more of the following: (a) a Standard Generalized Markup Language 
(SGML) document, (b) an XML document, (c) a hypertext markup language (HTML) 
document, and (d) a multimedia file. The desired data items 401-406 derived fi-om the 
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information repository 101 are Extensible Markup Language (XML) compatible data items 
derived from an XML compatible document (shown in FIG. 6). 

Preferably, the document processor 102 processes template document data (shown in 
FIG. 2) in Rich Text Format (RTF), as shown in FIG. 2, together with desired data items 401- 
5 406 derived from the information repository 101 in Extensible Markup Language (XML) to 
provide the generated document 110 in an Extensible Stylesheet Language (XSL) format. 
The document processor 102 further includes an XML parser (preferably included in the 
processor 102) to process the generated document 110 in Extensible Stylesheet Language 
(XSL) format (shown in FIG. 5) to provide a processed document in Rich Text Format (RTF) 

10 (shown in FIG. 7). 

Preferably, the document processor 102 examines a document template 200 to identify 
an individual data field 201-206, containing a placeholder item 207-208, and incorporate a 
link in the individual data field 201-206 identifying a corresponding item in the document- 
generation control information 106. The corresponding item enables the document processor 

15 102 to locate one of the desired data items 401-406 in the information repository 101 for 
insertion in the individual data field 201-206. 

FIG. 2 illustrates a Rich Text Format (RTF) compatible template file 200 for use with 
the document generation system 100, as shown in FIG. 1, in accordance with a preferred 
embodiment of the present invention. Technically, Object Management System (OMS) 

20 templates are MS Word documents saved in Rich Text File (RTF) format, as shown in FIG. 
2. In word processing and desktop publishing applications, a template, otherwise called a 
style sheet, is a file or form that defines the layout of a document. When a user fills in a 
template, the user specifies such parameters as the page size, margins, and fonts. Style sheets 
are useful because the user can use the same style sheet for many documents. For example, a 

25 user could define one template for personal letters, another for official letters, and a third for 
reports. 

A MS Word document may be saved as an RTF file 200, such as that shown in FIG. 2. 
When saved as the RTF file 200, some advanced, infrequently used formatting features may 
be lost when saving a file as RTF from MS Word. An RTF template 200, capable of being 
30 merged, has substitution values for the data that are merged in at a later time. These "place 
holders" 207-208 in the RTF template document 200 are known as merge fields. When 
editing a template document 200, the Mail Merge features of MS Word are advantageously 
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used to apply the desired data items 401-406 to the template 200 to produce the document 
110, 

MS Word mail merge options are set imder Tools|Mail Merge in a conventional MS 
Word menu (not shown). When editing a document with mail merge features enabled, there 
5 is a toolbar button named 'Lisert Merge Field' available. This function allows the user to 
insert a named item that is substituted with a data value at a later time, when the merge 
occurs. 

FIG. 3 illustrates a word processor document 300 adapted to display the RTF 
compatible template file 200, as shown in FIG. 2, in accordance with a preferred embodiment 
10 of the present invention. 

FIG. 4 illustrates a data source map 400, otherwise called a data source file, 
associating identification field names fi"om the RTF compatible template file 200, as shown in 
FIG. 2, with an identification of a location (e.g., XPATH) in an information repository 100 
(e.g.. Extensible Markup Language (XML) compatible document), as shown in FIG. 1, in 
15 accordance with a preferred embodiment of the present invention. 

The data source is shown in a tab-delineated format, although comma-delimited 
format can also be used. Each column contains a field name in the top row and its associated 
XML XPATH in the bottom row. 

The mail merge options dialog box (not shown) also includes a setting for 'Data 
20 Source' that identifies the source 400 of the data items 401-406, as shown in FIG. 4, A data 
source file 400 contains a list of possible merge fields available for a template document 200. 
The data source file 400 also stores a translation fi-om each merge field name to an XML 
XPath value. An XPath is used to point to the proper location of the desired data in an XML 
file. 

25 The data source file 400 is preferably in tab delimited text format. It is a 2 row by N 

column table, which has a 1-to-l mapping from the merge field name to the XPath. MS 
Word uses the format of the data source file 400 in its native Mail Merge process. However, 
this compatibility is provided solely for the ease of creating and editing template documents 
in MS Word. Preferably, the user should not execute the mail merge from the MS Word 

30 menu. Typically, the mail merge is managed by the OMS, which pulls the desired data from 
an XML stream, using the template 200 and its associated data source 400 to create the final 
document 110. 
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Typically, hospital personnel are not provided the permission to alter data sources; 
they may only view them as references for building templates. However, hospital personnel 
usually may alter any aspect of a template 200 as long as the merge fields chosen are located 
in the template's data source. 
5 Preferably, each template 200 uses only one data source file 400. Since many 

different templates may share common data items 401-406, a data source file 400 may be 
used for multiple templates 200. For example, a German version of a document 1 10 and an 
English version of a document 110 would have different templates 200, but would use the 
same data 40 1 -406. 

10 FIG. 5 illustrates an Extensible Stylesheet Language (XSL) compatible template file 

500, derived fi-om the RTF compatible template file 200, as shown in FIG. 2, in accordance 
with a preferred embodiment of the present invention. The processor 1 02 reads the Rich Text 
Format compatible file 200 and replaces Rich Text Format (RTF) compatible MERGE 
FIELDS with "xsl:value-of select" statements, as shown in FIG. 7. The XPATH to use in the 

15 "xsl:value-of select" statement is the XPATH that is paired with the name of the MERGE 
FIELD in the data source file 400 in FIG. 4. 

In addition. Rich Text Format compatible BOOKMARK information (i.e., the 
repetition identifier 209-211) is used to position the "xsl:for-each select" and *Vxsl:for-each" 
statements which are inserted into the XSL file 700. The XPATH to use in the "xsl:for-each 

20 select" statement is the XPATH that is paired with the name of the BOOKMARK in the data 
source file 400 in FIG. 4. 

Bookmarks are an advanced feature used in MS Word templates. Bookmarks 
allow for an OMS implementation of repeating groups 209-21 1. Bookmarks are hidden fields 
in the template document 200 that contain information identifying a repeating group 209-21 1. 

25 OMS uses bookmarks to highlight a row in a table that is capable of being a repeating group 
209-21 1 of merge fields. 

To create a repeating group 209-21 1, highlight a row in a table that has been created. 
Go to Insert [Bookmark in the conventional MS Word menu (not shown). A name for the 
bookmark is then provided. The associated merge fields in the data source file correspond to 

30 a data item that is in a repeating group 209-21 1 . 

A repeating group in a template 200 begins as a single row in a table (shown in FIG. 
3). This row contains merge fields. The distinguishing feature of a repeating group 209-21 1 
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is that the table can grow in size depending on how many items 401-406 are in the repeating 
group 209-211. For example, a point of service bill may contain a list of services that are 
billable to a patient. This list is variable in size, and the number of items is not known at the 
time the template 200 is designed. 
5 The document generation system advantageously uses of a standard word processing 

application (e.g., Microsoft Word) to create enterprise report templates. Thereby, users are 
able to employ a standard word processing application to control report layout and aesthetics. 

Hence, while the present invention has been described with reference to various 
illustrative embodiments thereof, the present invention is not intended that the invention be 
10 limited to these specific embodiments. Those skilled in the art recognize that variations, 
modifications, and combinations of the disclosed subject matter can be made without 
departing fi*om the spirit and scope of the invention as set forth in the appended claims. 

What is claimed is: 



